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(54) SEMICONDUCTOR DEVICE AND ITS PACKAGING STRUCTURE 

(57)Abstract: 

PURPOSE: To enhance the reliability upon the semiconductor device 
by increasing the level of the fine bump electrodes on a semiconductor 
chip for optimizing the material composition of the bump electrode to 
be formed. 

CONSTITUTION: The semiconductor device is provided with a metallic 
thin film 5 formed on bonding pads 4 of a semiconductor chip, the bump 
electrodes comprising the first metallic layer 6 and the second metallic 
layer 7 projectively formed on the metallic thin film 5 while the second 
metallic layer 7 contains 40wt.% of carbon, 30wt.% of sulfur and 10wt.% 
of oxygen. This semiconductor device is to be flip-chip packaged on 
the electrode pads 10 of a circuit wiring substrate. 
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[0 0 7 7] JEfC, SI l ©^JR»±fcil|J|!» fi gsn*JB 

2 (Dammit. Pb-sn*»6«isan*fa^«^, 

[0 0 7 8] WaggS 1 ©&Jif¥«;, #>5^>^ 

TX^i7hit^0. 0 1 ~ 2 0 0 WTOD^Hrt 

•5. 

[0 0 7 9] *»|«k:*HTtt, A A 

ur**ji/**j«T*wiii&«±fcMj6, f&esi*, 1* 
[0080] it, mmm 1 roMgA?, E*s«±k: 

ISiWK&S.hf;:, »K^Mo#g-+ffi«t Ofc/h^^^j-ffii 
[0 0 8 1 ] fcfc, mrie^iiftgBchlHiSSia^Sffiofig 



tt#0. 0 1~2 0 0©«SHrtK»3tSnTV»*t*, 

J: as. 

[0 0 8 2] Sfc. m8B«S10!>«K«^IilESG«S«i0!} 



[0 0 8 3] fife, *%HfCfl$£ft&tt£#t*, ®KiB 
[0 0 8 4] 

* * * »c a > y «« **«-r * * * 
a**. 

[0 0 8 5 ] dogi»***»**n«^cf4, »j*-r« 

fp-rsci^T^-So Hfc Mi&mm<D7zs<.2 hit 

*0. 0 1-2.0 0©«Hrtt«^-r*JltT, ffi«tt 

[0086] Eisrs$i©&m¥&tt/£-r«fi 

+ fC> K*40wtX, fifeH3 0 w t %^T£#ffit£lt 

«ii*BSjfr«c<!:*«Biiin?*5. 

[0 0 8 7] £MS©aftfttt, «2*JR»*JBja-r-B»^- 
fc**{C^*4 Ow t X£TF, fijEH3 Ow t %«T. it* 
1 Owt96«TS#*S#fc»£lc, JEtt***5l3S* 

®«!l«*l»itT#*. 

[0 0 8 8] £OJ§-&, fig^, tt*©-»#S©T 

mt, i o-<ii%wib^ 0 

[0 0 8 9] MIC. **WKl«tn«. 7Vy-?7yfn 



(9) 
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A* > zf\Zt>UK> 5 fcj] Mfr dig Hf telht? # -5 . 

A>yS3&BS<f *Ctfc«t»5, ESSE 

i*ffiiB © * y :/« * * * < t * « fc #> , itii:«f ii € 

v7WfcEWLfc*£«ttIBrtfc5fi±****S/.h 

[0 0 9 0 ] ffioT, S^ft^S, AN* 

<t4il tS*W»cS6ffi**/hS < r* 

ttSttTHifc*. 5lft*»S*rfiU:Sli-<&;r£a«T 

[0 0 9 1 ] It, £ 1 a&H$£|E!EftElft£&Nk:tt 
'>&< £t>— «2«)*«»tltttLTiKji!l36*fi 
V»A»S^tt^ >y***fil-»*B 3 tt&JK, Sfctt* 1 

&f§2:&pp£i2tg£n/fc*-&{;:«. Sfcjfc^lft^-r 

a gB^ ic a , a > s ns ma 

* - £j&*tti** t £ fclc, S9ffil8l|«|«»S«t»'£iWc LTA 

^^is mm^irn \z & * . 

[0 0 9 2] u©il^I|f(i, #>?^>yA7h't 
<!-+SS:*-r2)J;5{3jgfi)tL, hJtttO.. 0 1 

~ 2 o o (DmrnfaizmnzLT^zm-et, 

[0 0 9 3] Hfc. *^BJT«, ^l^JlPtlHlSSgB^ 
±fcffl»Ett£»j*Lfc«fc«£tt, G3i!i*ftJKU a 

[0 0 9 4] EK-r*fSl©*«Bffk:HK*4 
0wt%HT. *lt*3 Ow t XRT»*S*fc«'&, 

it -T -5 ££ 

[0 0 9 5] Itifc, Jgl ©£JRS*fcEK:T*jS2 



W&JRPttt. M<ifeR|4 0wt%ElT, fiftf$3 
0wt%£TF> KSI 1 0 w t JSEtTWHf 

[0 0 9 6] £t±RPLfc/X>^«a»jSt#-r**# 

JRBM&tf? IX A&*W 
IBSC^ 6 fc SfclAti # 7 7. x#* ->*«± k: 7U7^ 

[0 0 9 7] 

[0 0 9 8] @l(t *fgBJ|c75|S 1 ©^SsWCfl**^* 
#SB^S#Sig#£jf;U 1211 *^0^<D£2O||Sg 

4(3, *^!BJ©^4ro5I^JfC«a¥##:^B*Sttjfi 

tgwmgAy Ks«j5g-rs^js, 9«v;>^-i^i?x h 

£fct£[BlttEM£S<Z)ftBlt. 1 0 tt(HlgSE«iS1S©E 

1 1 «(H]ESE^»scDmiiA*u7 

y^JK 1 2tt^^i#:^->y£|HlS§ia^»ScD»^Sr5K 
[0 0 9 9] *^BJ(73S1 CD^WItC^a^^frgB* 

fi®W7 k fcti, wii<D<&m,m<»mw*mo\-zhj 

<»&*«ttS*-r*JB3©^«W*«EM!*nT^«. 

Cl€)£^, IsISSE^SffiroSffi^S 1 0 it. HISSEi^S 

1 OH. 11/17 Ht*taTV»*. 
[0 10 0] *%BJ©^2©^W(C«-?>¥»#: 

[0 10 1] Jg£, *^BJcD^3©^^J{C^-5*S#: 

sa«> H3 t*-rtiif'> ®v&%m&fc<Dnm&mwi7& 

K8±(CA*U7^^;H 1 S^LTMSnt 

[0 10 2] *^HjK>^4©Hi£^J{C«a¥##: 
^BS««ig^«, E3(c^-r*g«ii^{C*fL, 04 



(10) 
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[0 10 3] seicsfe. *%9i0$5a$ftttk:ffis¥ 

K>i£jg 7 ^a^wtcm i ©&ji 6 «t o 

JjR3ttTlr>*. SBl©jfe«6©»fflt^«5d:»LT^* 

#>7^ >^t 7 K 4 9 
<, »Kl^lS5©Tj-teJ;0t>/h$<, ^©JljSfi, a* 'J 

[0 10 4] ilffl^lSIt **16«f«fc*HTtt»t 

^. £©$61 + «i4 0wtXHT..»» 

3 0wtXKTmanT*0. htfcttO. 
01*6 2 0 0©«Hk:»3feSjHT^*. 
[0 10 5] t£oT, *9B9i©¥«#gtttt. 0 6,0 

7. 0 8, &tf0 1 0fC^-r«jg(C*3^Tfe, * 

[0 10 6] »«tt£tTfc?R-r*«, 06, 07, 08. 
09, Mil 0(C^T1«ii©MBS«^©aDT*)5„ 
BP-fe. 06«, 05, 07, 08, 09, X«01O(C 
& ^ $ tt7i # »#gf±© A* > £ ij 7 a - b 

JB2©^«»S»ritUfctt»*^1-H. H8tt. fill© 
0, B9H, J6l©£*B«HK:«©lS-eiS2©jfeJB 

s¥t>i^^MS?:i!i^«e$-B-Acttii^^-r0, 010 

[0 10 7] J^T, ft*Jfi«»C"DV»TBllfflfc|fttH-r*. 

[0108] mmm 1 

*f6wcj;*A>^ , «afe«iAfc#ii#:s«tt; 011 

5 L ^yi±tC^>5 :: 'C>^/t-y K4*^e£$n, 

f K4©-«»«rKsHT«9AtfP SG (U > • 



*Ux^l^>^U3-;U : 4 0 0. 

#'Jlfl/>-fS> 6 0 0) 



gg->U:n>£iA-i:£, MHCu/T i^ffifc 
s£#£*U A>:/£mm*":/*T^rf •5^f■&©;^!Jy- 
^**;$'J^2 2*tJB^$nT^-5 0 
[0 10 9] ;®Cu/Ti|j, rt>7'nm*:n%.Xy 

a^>y*aoytU7^^;ut&*. tot, 

«Cu/T i fclfijrrs&Htt&nat. BWKBfc»Cu 

3>tLt (111 (a) ) . 
[0 110] JfcHT, JWm^* h A Z 4 9 0 3 
* hi'WOttK) HLT*JP*«1 0 O/i 

— S#*5 /im^tV^S^tt5 5 0 Mm©iSP8B£C 
u/T i ±\ZMJ&-?Z>. K±©*feftffl^T, UyXh 
I23iCu/Ti^90° *ffi£ft*ftftlH19&fT 

[0111] ;:t, **wtee«-r-6**«T». & 

£©££«: 8 o° t*So mmzi'i?xb<Dm& 

AZ400Kf^Dy^- K^hytA>ftfi) (C 

Sis, IfxM^-syv-^ hit^7XYXi't 

©sent, Rtf£*«©«tt*HttTsctfc«fcoiMrr 

5„ I£L<te, 13th I EMT Symp. pp2 
8 8CE*SftTV»S©"e, C£T»il¥M&R9itt*i& 

•T-6 (011 (b) ) o 
[0 112] --5LT, #>5^ yfnv K4IC*f^-T 

58B#©#>7*w yy>\ v y 4<t 0 fe/hSft-ij-ii-pi/i? 

XhWE2 3*«8 0" ©ftaE**>-3THP»riE$*iTV»* 

•>U3>9iA-S, TaE©S£***> 

)SiaS2 5t1?C u/T i Soffit 

bx, u>-g-# (0. o3~o. 0 8wt%) mms.m 

&ZWiffitbTmffi%mi~5 (A/dm!) Tg1>* 
[0 113] ^"TLfe 3 5 um<DmZ\Z*y 

[0 114] 

2 ^">X/*'D> 

3 0 ^->X/^a> 
10 p pm 



0 0 0) 



2 0 
4 0 



P Pm 
P pm 

P pm 



3 0 lr>x/jin 
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8 



^>3,/#D> 
3 0 p p m 



#U7 r nhfU>i/'Ja-;U (#^S :7 0 0) 

^S«i~4 (A/dm*) tu fs»«2 s'cra-^ 

W^jfc'fcJifc (Pb/Sn) ftt£Aftl 
fifcKfa&^L^Ifljjfc, WiP bfflJifcteS nflBKfc 
r*»K»frLfcaj*©tt^^A 7 £ 6 5 Mmtfrffi;*'!* 
4 (011 (c) ) . 

12 v o 1 % 



3 0 
1 0 



P pm 
ppm 



[0115] 
»-r (S n») 

(P b2+) 3 0 

JJiJte;K7;;u*>& 4 i 

y-^->^^B?gtt^j 5 



V o 1 % 
v o 1 % 
v o 1 % 
v o 1 % 
v o 1 % 



&tf ttA;!E£& 7 *'>r-f >4*7ty K 4 ±K2!fc» 

hAZ 4 9 0 3 S7t h>Sffll»TiSt5 (HI 
1 1 (d) ) . 

(0116] ^(Z, Cu/T i ±(DA*>7 P «S75^^$ 
5 2 1 4 E ('S+T, bv'-W^ttSi) CDiteJSP^^ffo 
iteffiiBlEtt. *y*&JlJias^*l"£-TfcX>;/3 1 >y*£ 

TWi^cu/T i ■vmm.znztiv- v*9)V2 20 

g|5#T5 5 um<Dmm$:mi<T^tz mil (e) ) . 

[0 117] A > 7*11 5 0 Mm.fcOfcMPvl- 

f£#2 (im^tli- 22**5 4 um©lD/W->2 7 £ 

«fc«3fcT* (Ell 1 (f) ) . *3tX*;Uip 
-2 0 0 OmJTfr^. IS^l 5 O^-C^xA-** 

— *a»fst:a»LTa«-r-s. 

[0 118] W±CDI?I^fT-5 CiT. 012 (a) K 

I2 5lt »ffll*JRt»-r-&T*ffl»T5 5 tim«, ± 
[0 119] *3sSfi0|T?tt, illRfill/^ h 



0 . 3 ppm 

#yIl/-^FOFPR- 8 0 0 (*jeU6Hfctfc«) *fc 
tt^^fflU-^ hOMR-8 5 (JtnftfcfcaSB) 

[0 12 0] i®SSffi7'> ; &X'}A, fift$. 



1 2 (b) ) . 



[0 12 1] K±©I8*fT"5£ifc«fcD, mi$MVi<n 
JBl»tf«2 4i»*«, HI 2 (b) fcjj*-rJ:3K:#J* 

[0122] 2 

(b) \z&^x. rtvyilro-a^i^t^aeA^ 
hjs-b-*. hps, *»mKiE*u&«* 

&(^T, Ml$.Vfc5 0 um^OfflTitjteJSSnfcA^ — 

snsA^-^^tn^^xvxi/^t, 6 0m 

[0 12 3] jfc^-c, »dil,fcHP»l:»I,TSM«l 

[0 12 4] Z. 5 It, M6&lfl4^7#»l5&Sttfc 
A*>y*«ffi©* V- K^^;KDX>y^>ifl4IISS^J 1 K 
Ell/ftHll (e) KT0)l8£ra*0)^&*ffl^T 

7 t*-r«jfitfe*. 

[0125] Hii^J 3 
^JS^J 1 CEiUfcWy7 HRil«»rt*ntBI 1 1 

(b) fC&t^T, A>7m©l*l8l5£#5j$T3fl£, n 



(12) 
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*M1 KflE«Lfc*y*«fttf*frfcra«©2Fj£*j|iH 

T, W^.* y + £frfcH 3 5 ym<E>ip£OD^Jf 6 £Jgj5£ 
-f •£>„ . 

[0 12 6] ^7+«*TEI:EttS«^y 
ta^v^Oi^tHKfcU, Cu/ 

Sf£g!ff!lXX 



1A L. 1=1 



UCLT, Cu 



•S^iliLTfflls, W.ffi.®mi~ 3 (A/dmM * 

if :7 5^> 

[0 13 0] z:ajn> «&tftt$aft3 5 0 

■CT-^gJU 7D- T^xh, Pb/Sn = 5/9 5 Olaft 
<Di*/u1£'&& 7 ZBtiftZ,. 
[0 13 1] &*5, **Jg#jTtera<73;ta&, A*U7>( 

XT, xfl/>y7S>4m Sttft 
$ n-5>^-&?§?^-f?^ >tf>£>gg|$# £ X y > 9 b fz 

[0 13 2] ^<nt^(D-y^)VXy^>ifmit. V&m. 
«5 7Md«|. jfttt, .**y-;ki*Sfl|fifc;5ft*«£S« 



iSitiStl/TlH, Sdit^Sl~10 (A/d 

6 0//mff<D^7 a$rffl6±fca^^->+T-5<, 
[0 12 7] i^'>«ffl«li^CDi0t*5. 
[0 12 8] 

5 5 g/1 

7 0 g/1 

* 100 g/1 

1 g/ 1 

2 g/ 1 
3 0 g/1 

* 25 g/1 

7';U^;PT5> 2 g/1 

[0 12 9] 

8 0 g/ 1 
0.15 g ./ 1 
0. 4 0 g/ 1 

[0 13 3] Mt&ffl4 

1 0 0 Mm©p$(ctffm^-1±^>. «6t>T, »)4Lfc5 0 

msfc^fHA^-^Sr^rrs 6 0 timmjj <Dm%:%><L-tL 
AclWng|5£. U^T.1-2 3 fcHMftr*. 1/-^ M2 3 

[0 13 4] #^T\ ®j*LfcBPBSC)t#LT, *i£0fj 
fl-ftTTl 0 ymJ¥CD^M7 aSt^ytTSrffi^t 

□ pEK^-f 3. ^^Tff'S^y— k^^;kt)x-v^> 

^ISfi- *^J1 fCg5«Lfc@l 1 (e) &&<DXm 
[0 13 5] ^O^fffiSfflUiCittiOJBJsS^tl* 



tttt. **«3©«^4:Jttt-r*t»St|ft±r-&. 
[0 13 6] fc*. «7 aRtf«7 bfifflirfcJgjSLifc 

fc<^. HK> «7 aRtf»7b*K©Jg?fi5fi, 



(13) 
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[0137] HJ^^J 5 

sijs^j i \zmm.Lfc]/zsx hmwM0L2tittw 1 1 
(b) fcfcux, ;t>7 r «ttrtajt«j5u-rsui6**ifi 

«1 KlEttLfc*y*«Ktf*#iH«©>&tt£flil,J 

T, 3 5 unKDW-Z CDMiS. ffi* V^WkS £#Ttti£-&5. 
[0 13 8] ^-/+?SSr||j6^3»CfB^Ufc» 

-Y>v£A: m«fE®* 2 

8Mb:*- H u r7A 
h u > 

7>3 1; E>: mSlt^a 2. 5 

yp-r > 
e-±y\ — )v 

?3 7v*s 

#y7A, y;uv-c/At:HL,T«, tfc*»j*u state 

&7jffi, SfcBr-f i/T'tS^ffifcitJMti. 
[0 14 1] teA,fc\ (B, aS. -T>>"7A. 7>^E 

tot, s^^^e>ae^-&-2>^jiBi«* 

[0 14 2] ft*3, HI 1 OTH fIJfffilW:7T5F£ttT 
[0143] *B&I'!F£ 5 , 130, 77 

[0 144] mmm 6 

1215, 07, 08, 09, 0 1 0 K^-rA^fl;^* 

0«*.tt2 5 0*C, a*»H« + Tin 
JRU7P— -fit, 012 (c) XttH6l:ST±5ft 
8««fc#|J«©/'<>7 r tBiSct:fc4. 

[0145] *^sffiW(-j3^T«, ffifrt>ffii$.znz>m 

5, 07, 08, 09, 0 1 0 fC^TS&ofc&jSBISr 



«. It. 3 KlE*Lfctt;*v*ttK: 

£*.T, 5 «m©H£©$BJ«7 b£#TttJ£it-5. 
[0 13 91IW. -f>^>7A, 7>^ : t>, #U£ 



I [0140] 
1 0 (A/dm 2 ) 

± h 'J -7 A 



(A/dm 2 ) 





2 5*C 


10 5 


g/1 


15 0 


g/1 


2 6 


g/1 


4 5 


g/1 


8 


g/1 


2 


g/1 


mm 


5 5"C 


5 2 


g/1 


15 0 


g/1 


18 0 


g/1 


2 


g/1 


1 


g/1 


3 


g/1 



[0146] £ffi0!l 7 

[0147] I13IJS1 &JSP©#«V, tm 2 &M 

S©MV 2 ©Jtv, /v 2 <h, ;i>7*««1» fcJSBf 
2>Jt£:*d:©H«S:^-r5 r 77T»-g). ^JSW'JSHT 
«, ftl&A#6K:tiJ|i£fflV>. ffi2&JH$7k:ttAj| 

li^SffiDTl^. W, 2 7 ©#:«rt*SI 1 &m& 

6©#}»«fc!3/h;*H$£«, V,/V 2 >1, ^2^M 

, /V 2 <l tS:4. 

[0148] 013 (C^-fJ; 5 fc, ^1 &Jgi¥ 6 ©fMl 
*»« 2&JR» 7 ©#«£ 0 5ia*# 

*VN->7m®i*iici*n£T^ ^ic/iSAs, m i &mm 6 
/v 2 = i *aEcuTa»teUTff«i*fi:*^t>7 , *si*i 

[0 14 9] H<D|S**»6, «S 2 7 ©**«*«iB 

[0150] il4lt SI 1 &R$ 6 ©±»ttS 

(l,) tym^m (i 3 ) t©Jt \zn 



<1 
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7 izi*#fk\tA,t*&m\,*tzjs<&< D &£- c 



IS. Sf!2:&J| 

[0 15 1] 1,/L, <l©i#te2*#jett, 1,/ 
L,>1 ©<!:£«#»« tft*. /o^ii^csg^; 
*H. Jfit»«fflt*li/hSW, lj/L|>l*iB 

**S6Mt::«fc-5i¥»i, 05~0io© 

[0 15 2] B15I4, A>^*S»ifiSifc^-r 5 ^5 

aSt4*A (of) <tffiSiBS«#iS^ (85t, 8 
5%RH) ftfroJfc<i:S©5 <5*3F£* (Nf 50 ) 
«&ifc*S*T**. 1 , te#>^ >^t„ KOfrfrjfc, 
1 2 ttA'J 7^^;UAJRO«Tf ft, 1 3 itm 1 &p»© 



te^-ffiT^-So £©J 



2 &JKSKtt#fittA,fc-ftffl 

[0 15 3] HI 5*6?|6*>!a:ii;, HI 5 (c) R 
tfBl 5 (d) ftfftfeo f3*»/jN$<, (lltt^Nfs, 
rt^S^dttfigiiSj^lCfcoifc. 015 (a) , 015 

(b) , 015 (e) Xtf0 15(f) (C^TPjigT 

a. af*«^*<, Nf 50 *t/hs<. mmm^m^M 

ft»£. ^oT, n>^ti*i)St4BH/t5^-* 

t LTH, 1 2 > 1 , > 1 3 £f C \Z 1 2 > 1 3 > 1 , *t 

-*»tt»M£HS©«^ffi«fc0/.hSV»£3, ?i^ftfg» 
[0 15 4] il6lt fgl^JIP©:?;^? hJt (H 

/ii> t, A>r*a+©»e**t©Hff**-ri'' 

atiA//c:T"*.5. El 1 6fr*,Wfi,frJ3.£5lZ. 7X^^7 
hJt^O. 0 1 -2 0 0O«ffl|*jlc*HTtt«B>6*tt 

itai-a-r, 3t©ffl*^-r*t. 2oo^t®sE 
moTx*? hjt«, o. o i ~2 o o <Dmmi*)\zmfe 

[0 15 5] SC. *«HJ©H^«BJl~6lz|2«Lfc^ 

*4 0wt%, »»3 ow t x£tT©a«©7c*ftH^ 

(Pb/Sn) 4"t»ft$-e-<5ct*«pjffiK:tt 

-5. 

[0156] mi 8fc^-r«fc. 



ft EK55l&lft5s^©ji 

iS^tC^fTf K^jt^^3 0wt%, BSSS* ? 2 0w 

xaizm^mmTzMfttf&ztf. fcttzmnommufi 

%£TF. ^J|jga3 Ow t %UT<Dt.^\t^m'&Zf1&n 

teftwrfttftWS^ttfT**. ft££©ffiri]titfi*B 

S4wt%, 6SjtSS3 w t %«T©i##LH„ 
[0 15 7] KiOil 8,01 9KJB*Snfclt«ft 

BSl4 0wt%, figj|3 0 w t %£4T©jga®H-e# 

fey u v -?^y7m&m.iz&\,->T<&mtts.z>!&te.<D 1 -3 

[0 15 8] fc*. JB1 AJB»tUT*ftfflHfc«-&t, 
fc. Mfc. 0 2 0CwtJ:3l:. «itfPb-Sn*6 

^fi£^t^'5^t^^i^fe'-&^l^'(c^^s^«^&utK*© 

3 5 ©4>ft < £ %> 1 5c*ft#tfciSB;* i+fc*Hi£^J(c» 

tf<^^«F | i©»a**ftfflisufcis*, 

[0 15 9] st, @2 l tc^-Tckptc, HSUgt^fc 
«*. tt«t. **»flE©i(JJDfc:flsi»i(»iin-j--B*«, #«tc 

it. 5I^Jft2>ft^r©tt, K*lS4 0wt%, figjt« 
S30wt%. i£*»Sl Ow t %£TF©£:£Ti&-5. 
d©<W|fi]fi, *$K:&3tJ6£4w t ?G. fl&HiRffi3wt 

mmmmiw t%£KT<Dt%izmL\,\ 

[0 16 0] l£oT, 02 0RUM2 1 
(Cte. 4 Ow t X£TF©*i*, 3 Ow t %^T©6gj|. 

[0161] 01711 l2^^Pft«^f-5^M*(C 
k^, 6SsS, S?^©5^^< it) lo©7c^$-^#$ 

t)*£tt»fKUfcJS*ft^-j-. 0i7»c^iiO, - 

w©7c*©«a^to-&ft»i-j^3aaj6^3jf«/j > ^- 5 - i7 j S 
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illi. w*4 0wt%6lT, Ow t SS&T, St 

[0 16 2] :nST, y*8cK«k 9 WtH 

«6ioffl©*K:J:Otfrffl*M«*K:»«f&2j 

[0 16 3] S£-dT, ^±fc;1>^*fli*t» 

^;u^fws-r^pp^ii«^^b^<^:5 < , it, a*>:/« 

ffiSi^t5/t7^-^<!:Il^iiC07X^? FJ££ 
[0164] ^JS0iJ 8 

[0 16 5] <e>%HDi£ffi-?$>Z>J\-y = y-*m7Lfz7 

x, ^j^.«ia5fc^-rA>'7 , ®ffi6, 7^{i.^.fc¥jSfr 

HfflA'>7*il6, 7 i:[eISSIE^*1S2CD®ffiA-> F 
1 Ot^iSiS^. EgSEiSISS 1 ©®8SAt 5/ h* 1 0 

[0 16 6] C©ffi«-&to-B:*fT'5*i»flsS«l(0A> 
6 , 7 £ 0!SI2^S« 2 ©Sffi A y K 1 0 «. 
l»"fn^— ^FSitttffi^t, WLA,iE©*»t*ftK:i-* 

0 (H*7.^U7";WttS) ©7 5 

#>^-©;*?-i?_hK:##Sn, *JfcttA/fc*»jtS*»6 

STtft^-f *aTt»*ttA.fc*©iB^j; 0 . ffl©Bi 

J^«fc 0 t>te^ffi&T&£> 2 8 O^K^SJnJ&SftT^ 

[0 16 7] 'J y ^fy ^*8t5*«#Si 1 

Ktt, 12 6e>«D;t>7'ti6, 7**»jsKSnT* 
•3, Isl8&EfllS«2C», *i#811«D;t>^fi 
6 , 7 ©ffi*ffMi«k:, KttftS/1y K 1 0 ifll 2 6 A 
•yPBtiLZtlTlt**. IsIttetftS&fmiCtt. 1. 4m 



(H2 2 (a) ) . 

[0 16 8J5IC, fifrgll©;07"ii6, 7t 
lsl!gE*££2©raiy F10 i**«ttLfctt«ST, 

WftStl SfiarrsnU-y h£[eJS§Ei&S«l2£*§: 
«T*^5 l -^irai;jlflE2 8 O'CfcgiH^Ba+TflQ 

Ma-aractK^B, ¥*#ssi©>t>:/*B6. 7 

t0ssia^sis2©mffiAy kio 

(02 2 (b) Rtf03) K±©I1S 
ff-3fc«T. @ttEtt££2£!Ngtt£S10Rmfl:# 

■©«/hjJtBiiHi«»fci»jit*ak:i*jh-r*. a±©i 



7 CJ 



»»*nTi/*5*>, a*>:/ 

ttflT&**£tt&<. CI© 

[0169] ^©*^t>, »A,jE©«*«ji*tt£UT 

«, fetimizmftf£®te.$:7!k-TJ:olztzr)^ 7'J7 7"f 

[0170] mm&i 9 

T, B5fcjiV$-|llifiS#?-*/t>7 p «tt6, 7a»»J*S 
nfc^ttSS 1 miSE«lXfi2(C«ttd«« (0 
2 3 (a) ) . *ifi«8K:K*Lfc7jtt£H*ll 

«A 7K10 ©»f S«3fi«> lelSSEitaSffi 2 fc*f L T£ 
^ttlC&^THS (0 2 3 (b) Mil) . 
[0 17 1] Wiz, 7Vy77y7&&L1t*m#&& 

iSSrSISiT^S,, 0 6 K^-fA*>7 p ;|i3g£ : l|-'T-5. 

T, lslKE^SS2©mffi^y K 1 0 tSMS-ti-?). £ 
©^#©[B)KE|ftXfi2©ttfi/t* < y F 1 Ott, 
t&oTH-S (02 4(a)). 
[0172] 024 (a) K*-r*j|H*S« 1 iEKE 
iMSS 2SU70-LT7U v ^y y««5eff 5 t . 
02 4 (b) fC5Rf*jfi**ST**J:d:»Cftt), tff|g 

[0173] raatfc. H6t*'r/t>^«sfliji*#» 

^tl/VvFlOIC^LTitt^tSi, 02 5 
(a) ©^jgtCi^O, U7n-f|,t < 02 5 (b) R 

Zfimi\Z7jk-?ffim\ZtzZ,. IK, «fJjg£3i5«3-e-;fc*§-& 

tt. H2t*-r«ifitfe*. 
[0174] HM^J 1 0 



(16) 
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fTO. IP 5, 02 6 (a) (C5K-fS?S3 

^nfel. 4mm(DJ?S©^7^X^->fiIS3 0C9 

^y^yiflZ^QBJ&TZ (i2 6 (b) ) . *htj, 

/t*->£, 6t«»j«*ff3±Ji|gtt-'t^->i:o»ai 
*ff^fc»©lf7-3 4ft»(8r* (0 2 6 (c) ) . 
[0 17 5] JEtC, «tttt£ft*m3 3©gi&K:tt3 1 

0t>ffHM3 1 *$6(:if£t5 (02 6 (d) ) . ± 
a*EI*©;£JSfcJ:0. «H*«»l«Sftfc*fi±Jcxy? 1 

«kO»JSr* (0 2 6 (e) ) . 

jo i 7 6] M±<Di:m&mr)mLftozt\z±K>. 13 
7XI**ylS3 0±(C|HlSgA*->£jg/&-f -5 (g| 
27 (a) , H27 (b) , B27 (c) ) . fc*, * 

to 1 7 7] [Hiesettse^sjfi^a. sl.c©«3S 

KLifc, 09*.fcfFR-4*l££fl!t,>T 1 b&l>„ Hfc, (Hi 
KE*««©±#»tt#5Xx#*^ttffifcBlj£Sft.5 
&©-?«&< , WA«7;U5±»S*fflHTfcSV>L, 

[0 17 8] a2 8(t a»#«MK©»Bvty K£ 

^fiET4^teSr^tffl{c^-riS^Tab5„ IBS 3 1**7 
SVhSnfcH2 8 (a) t^T^f 7XX3p*->S« 
3 0_L©&sa5#»;:*H,T. 4 0 MmB3^rco^Pg|5 3 7 
**«W6nfcV^X hfl*3 6 Z.(DUiSX h 

§£3 6tt, 0iJA«HiS^Jl t^-r^->*^l/->*7; h*ffl^ 
-5di:T"}g^PltgT*S (02 8 (b) ) . 

[0 17 9] &lr»T. «a^y+ffi*fc(43ME3»jSftffc: 
ft*Si*4#ffifcflI^T. 09*H3B3 2£3 5/tmii« 

£-£-5 (028 (c) ) . it. mmzvrz&momm 

ttS-TS (02 8 (d) SDt@2 8 (e) ) . 
[0180] ■?■©«. i fcjj*-r«fc 5 fc. jgfiitggy 

tt. *;fc«:£x>8, iBttft;***. RWlS&l&frzm 

&£T**istes?-* (029 (a) ) . mmz, mm^ 



»«V;U^-U^MI(t9T»«-r*. «±©Igfcfr 
»+ft4 0 Mm©a^»«ttt51f yty K 1 0 (3 

2) sjg/irr-scitaiT^.s. 
[oi8i] *»tt*#-r**ayty ki ow:, 
03 otaE*-r**j**fflV5Tff3. bps, £r«ws3 

l*«55*-h3*ifcH3 0 (a) fC^Ttf^XXtf^ 
->Sfi3 0±tC, 0y;UflH3 9%£Wlzm<> 3 5 urn 
0*SC»|«t4Ii, Xte3 5 «m0f$©iS3 9 

tt, L&^J&^S*— hfSi&Ste&lA (03 0 

(b) ) . 

[0 18 2] fl/V; K»C^-r-5SS7>JC5 0 

MmE^Ol/yX hg3 8 ^MtS (03 0 

(c) ) . m\z. i *fcn±fefciB«Lfex^? 

(03 0 (d) &tf03 0 (e) ) . m»T*«fc. « 

■xh9.K«to*ai-r* (030 (f) ) . «±©i8s 

fr^dttz^O. @SSie^S«3 0±lc, ±g|Mi£4 0 
W. Tffi^"ffi5 0 izm©^tt*#-r-5«fliA-/ K 1 

[0 18 3] fcfc, 02 8, 0 2 9SZ/0 3 OfcEfcb 

t, mtLttX7Xj:?fi*i/Mw.-kizmmwffim2nT 

[0 18 4] M^.H 03 1J1. AiJ7'**J|/&JR£fli 

SSE^S«2±IC. ¥*#:^ei*S7iJ->7'5 1 ^^S 
^tlfctt®Sr^T0T*O, 03 2ti, A'iJ7^^M 
iAftHtMSttSlffin? Kl 0#«M£SnfclEl 
SSEHSffi2±tc, ¥iftgIl*57U '^f'y^l 

[0185] 5IJ60iJ 11 

jB 1 ©&jsi¥ t mttEtt£«±©m««i 

«£«IWfcS3©£K»fcERT**ifi*#l,T*5 0. 

[0 18 6] a§3©&MPtt, A>y«ff±fc»j*"rs 



(17) 
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6»J«Lfc±lCPb-5XSnti^7 a*»e£U P 
b-6 3%Sn 7 bi£raicWt«JlUT, 0 8 fcjjVf-J: 

[0 1 8 7 3 ¥«#:SM*3 0 0*CiE#Ta*. 

5i^tTiJ7n-UT, Pb-5XSn7a*«Mi: 
J§HS3ftTV>ftV»&*, Pb-63%Sn7bCHLTli 

-5. 

[0 18 8] *feS3W^Mff^[HlS§iB^»«±(Z^a6 
»jsJcLT*<«^tt. ffl;U£leIKEIft££2±®«ff/'C 
7h'10±l;Pb-6 3XSn*&i«)c$n5Mtt^ 

LT. /OT'iWMSn&^frgl U7 'J 7 ^ 

fy^gtSrtlCiD, 03 4^;:75•f;|gii£^lg?•r 
3<, 

[0189] z.<D¥-m#&B.i±<Drt>-7nm\*, tsb 

»CfH6**EH$n. ±aBfCPb-5%Sn7*«^fiESn 

113 5 (a) &tf03 5 (b) 

[0190] £ fc> *|MB#&1E 1 ±<DH>Zf*mtfi<t' 

mzmGwmw.znmm&p b - 5 % s nTwsnfe 

te^*7£,}:D^tKfcttg£*lT^-S*§'&hi, 03 6 
(a) &tf03 6 (b) fc^-rxS^friCifca:*. 
[0 19 1] ^-rn»*^<&froTfc> &*\ih1£1fiM 

[0 19 2] &:fe, ^ff^B 1 ±WA*>7 f mairl6^ 
09*.«SS2 2;fcte|g3&JSi¥£Eg-f 

ft-tt-SCltfC^D, EI 3 4 fc^f «fc 5 \Z, SftS&JlJf 

[0193] m\z, *^mm<Dm-&, m 1 &js» etm 

ffli2^IfStHS3 4IS^. ftS©lg2:kJli¥3;fc 

©^l^JRS 6S^0?SlHliSSS2<D«ffi/'?>y K 1 0 H 
fcEB3n*l»IBJ«#©56 2&MSj&t. te©8&fl-£«j6fc 

x, m<D&i±\zmLT\tPiz>mfe-fz>b<D-T\$t£i,\ 
[0194] mmm 1 2 

-*£LT, £l&M£©TH£#££[p|ttE*&lS±© 



Hfcfcjfiic-T 3 IBHRffitff 5 o T \ii -5 . 
[0195] EJ 3 7 fi, IS 1 6 ©JP&tflgfg&Ett 

Sffi 2 ±011 1 0 ©J¥*<fc 0 fcJ¥li*^tcfe^T, « 
«iai©BIM^ffiG*:, G, , G,,' G, iSAfci^O 
ttUit. »lA«»6i:«a^y Kl 0t©HHBG 

1 6 ©iiJ-g-^iS n>~7&®,*M Xtfi 

fig/ry H 1 0H©|®raBB#(c*3HTA>7 r «ffig«:g*> 
[0196] El 3 8 tt*ail!A>'/S«i*JgfiK-r-5fc«> 
-5. #>f^>^;t7Kta (1,) <fc 9 

<D±^m (i 4 > iofe/j^<«sn, senate 

SSHSfe 2 OO^ffiA y Kl 0<B©*g^feL 2 ^fMA-y 

[0 19 7] £&KH3 9fc*-r«k3fcTf»M«©*jS 

*. BP'S. ^>f-f>^7H1-fel : it)fc^<I 
JGfcSftT^*AU l 2 «*ffillK£&JK09±ffi 

Tfffi 1 4 £0 t)^c#<^fiE^n, £<E>f;:[H]8&gS8S*ffi2 
#J©«ffiA°y h* 1 0 ©ifSTl-ffiLj *ifg^7 H 1 0 w± 

/x>7 p «**att*i*jii»6©BKasoit» 

flcSr^T-S, EI3 9 C^fi-p&'O-^SMCJSfcS. £© 
SS1&KP6 tmm^y H 1 0©4>fr< tfe- 

[0 19 8] £A±E«Ufc*Kl!R^'^*S!/'C>y« 

Tfffi 1 2 , S^[ElSSgS^affi2 CDUffiA-y K 1 0 CDTrP 

■+ffiw 0 (l 2 ) *«'«-n6o*«K:«k-3T:SE*n*fijiiRi 

OCSti^l:, w, fcsHfli 1 2 . w 0 

(l 2 ) <w, &7jki,. -£ih\z-o-33).Mn>zr-z$>z>t 

1,. W 0 (L,) >W, *7r,-tm&-?h%o U±(D£ - 



[0199] mmm 1 3 

[0200] a4 2ii um^i7)vum (-5 5*c 

(30min) ~2 5t: (5min) ~ 1 5 0t: (30 
min) ~2 5t (5m i n) ) £fr-3 fcit^tC^H-S 

5 o %%f&^M.m&7ji-?&ftmtif*)-'f z fsa&m 

[0 2 0 1 ] ^l#SP/i|fflfciHm-r-5^2^M^«, 

5 5 X 1 0-12 £t±©ifrttSff-3to«*tt*#*^ 
dt**T**it*t*ofc. fr*3, ft2&/lS£«fj£-r 

[0 2 0 2] WIZ. H4 3H, ft 2 &JSS£«firr-5te 

<«t*-©cfli^TflMBtt#tj|mifii±L, «^a3 sots 

[0 2 0 3] fi£oT. A>7 p «««)JS^Jg*K»-r*fll 
is. *2AJRStt»l^R»4:<oittXSiOJttt-r*0. ft 

i co hj a iz m-r & m.^t>mt<a--r l & Kjt $ n 

[0 2 0 4] B4 4I4. ft 2 &Jgf¥ 3 « 

A,Jt*-&r&C0^ fc^f £ A > T^M* tSSf -5 JfcTJ CO 

D -t5t- ffl*»4H4 4C^-r«flE«Ht*«r»TffiliB 

T*^S„ ftfc. i42, 04 3. B4 4fc3KLfc|g* 
ti. *^mtCfeffiU£ft2&M8©ffi*£fc>l4-&JSP 

[0 2 0 5] B4 5tt. [Hlg§I2|g*SIIScom«i±gp^ 
ffiL, tTfiB««TtffiL, c0JtL,/L 3 K*rr**# 



< l8 > fif 7-21 1722 

T. L,/L 3 <1 ©££«#!*#. L,/L 3 >1© 

t*tta»*»«*#-r*. m^tt*^ttL,/L 3 = i 

[0 2 0 6] ¥##g«fflfcER*-*tttt£fc.&fti© 
*fc§l<ft*3l**»iRi±-r*. #»tt*#l,Tlr>**£ 

[0 2 0 7] IP'S, lalSSiH^SScoaffiA-y 

Dfe/jNStJ8 0° ififcTfcofc. 

[0 2 0 8] 04 7 11 ^K^M^coig^-ffi (1 2 ) K 

iS»*»i©^«#oT«-+ft (i,) t, mmm$>v 

v K\t-}£^4 0 ymtsco*-g-T'l¥«bfco 
[0 2 0 9] tsM-tetCii^T. ftl&JR&©#J-&jJtK< 
^ffitt**tt^-ftlco;N'>^Sffift${ci5i,iT 
t)«TT«*«, Sdd (l,/'l 2 ) #*ta0. 7 5iS<£ 

*fi. A*>7 r tiffiiS5$*ig<T5fc*tKB"f'5^5itt 
■e©ffl£*»S5 < ft* tflllilttJ»*ttfiT* ■&* £ £: (eft 

U7tA>7°m®<0{I«tt**^!tS LTlHttfWfi 

*jt*»0K*w-*3 o fimm^mm<7)Ay^mmizz>^ 

[0 2 10] M»C. 04 8tt, ftl^P^C07X^i7 h 
Jt (1-G/h) / ljt, &9}#*ity-'( {; JV&iziDW 

4 0(imO«$TWil,ft 1 04 7(C*Ufc^^«. « 
^•ffi7J[6]CDft 1 *K*A**I^LTfiJBtt*ff«Ufc 
*g*TS**s. 04 8fJ. K£ffl©ftl&JS#£:&*& 

[0 2 11] ^O^tfinti,, »iajbwoa>^ 



(19) 
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hita*i*<&*©fc#oTa«tt**ttffiTT 

[0 2 12] B4 7lCSl,ft||*tBtl:, 

& 3 -£ffiJy.±CD A* > ym^S 3 £ ft 5 A* > 

tt, /iixJX^i' htt*m<fcoTt>«*©ft*-r» 

[0 2 13] A'^afll/'W K±fcJ&fr2#CDl§ 

ttA,£f Hl$#<h [§IKSIft££fl!>*aA y H T-fiJgf UT 

<»BW5Ci:*«tSil:a;9T<5. 
[0214].H49tt, JSl&JPI8<Z>«aMEa-?&2> 

HIIWGj&«, hfci5«>*^*y:/JtG/hfc*t 

^<64ife*s. mmMft^mtf'}^ ■& < tt % a £ 

/X > :7maE5 3 £ iS < T$ . S fcfiS8Mfr 5 A* > :/mffi 

[0 2 15] v^JtG/haJ/hS^SKifffiatt 

*ffrtt{g"F-f 5**, A*>^mSiS53*«iB;t»t3i:^-v y ~f 

[0 2 16] @5 0ll *»S!A>y*li*«rit-r«* 

Sw, tojtw, /w 0 1, fB«tt**iJ--f ^;i/»N f 

5ot<DS^S:^-r^7 7Ta&5. «i8itt*ffrtt> w, a* 
[0 2 17] H5 1IJ, ■0-3&-MA>7mffi&ffil$,-?2> 

1SSw 2 i©J±w 2 /w, t, fltfstt*fl»-y-f ^;u*n 

f 5B t<Dm^^-tif^y-u$>^„ mm&m$i\t, w 2 

/W 0 W 1 3 >W 2 /W 0 > 1 ©«!HrtK*lr»T«*t 



[0218] w 2 /w 0 > i <Dtz< aa&** 

tt, EI 3 8&tfEI3 9fc|E«Ufc/t>:/aa*ifiA<7* 
T. *tt«Kl«SO:3*ffl/t>:/aa*lj8T 

[0 2 19] Jt, ±aUfc#W#SI«t|g(SB*S« 

a-isKSiRSfimiieiK (O tA*>^«ai«3 (h) 
tra^^it (G/h).t, mfcmmtomfc&T*-? 

(G) **/h3<&9, G/hrtU (Cifi-5< ICOtlT, JS& 
e*ttttl«]±-r*3ft*. G/h = 0. 5SHAfcifi«fiJ»6 
iS?P-T 5 fflrn] £ 5H L T H -5. 

[0 2 2 0] fct, m&mmt : ¥<ry7Gtf±%<m 

|fl]±U l*TMtt*^±t5Ct**id^L d© 
*S*tt, G/h*«0. 5*tt*.fcifi»*»&flMBttj(F*>&» 

«t*i*lt*o, &ak:B5 2\zmmvrzmmt^<- 
[0221] S53 mi <D&mmT'&z>mz.&ffit¥ 

-5. A*>y«HiiS£7jU 0 0 ffm, ^>T^>^t'yh' 
fr+ffi4 0 tfmTfMBUifc. ffiipk:&*. SSM^»«3 

■frfcaRs/tv^aa* fce»Lfc»£tt, bs« 

wt%, «gji3 o w t %m&t&i&z.itmm-> i ~>\zM\zm 

«tt*^N f sottfiTT?). 
[0 2 2 2] IslICfSiai 5 4 l:*t± e> K. Ml 2 CD 

&jSfc*s^Tt>#snT</»3. W4 0wt», es* 

30wt%, 10wt% S TttfflHtt*^tt(fi]±'r 
^tCfe^^^-f. CCD«SH€r^A^<i:ig{Cft«tt*#tt 

4 co«smtt, KTtcttw-ra;t>^ , aasaj58"«-*^x> 
^aattwwtttticiows^tjft-Dfc. 
[0223] in 5 5tt. m i o&mmT&zmq 3 \z^m 
aijfast7c3ii*»ttEa3-&Tr»fi***ff«ufctt* 

IBf fcft**»»3-a-*:a^tt«ta4 Ow t % 

3tfc«^lilO~3 0wt«Ti/M£SU 3 Ow 

t x£ii±TfajpLfcatt-jeat*bTVi*. 

[0 2 2 4] CCD^*tt, ;t>7 r ««*S*fl5<f *fc 



(20) 
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{r^cD<«fo]« 1 w*»fli^4w t sis, assiia^3wt 

[0 2 2 5] ftfgcDlt&ti:. ttA/fc'+KlIK*, flftt & 

5 2l:^Lt^t7^1tG/hdS0. 5^gAfcIS* 

■t^tztb\z^^vzr^mG^/h^< Lit, e8tt*ffe 

[0 2 2 6] H(C, B5 6tt. *2^JR»T**tt^ 



tfc«^a4 0wt%, 8fc*«:#*£-e-fc»&tt3 Ow 

t%. Ksg£#1KS-t>-;fc:|g-&tei Ow t %uTv>mmz 

[0 2 2 7] fiEoT. B5 4l;StJ;3fi:Kf4 0wt 
% > 8S3 0wt%, gift 1 0w t %&T<Dmmz&^ 

[0 2 2 8] ffl*. 7U i*©W^ 

^^T^fclESSaSSTtfTfTP**, #t*a 10 0pp. 
mHTT'j7D-t5!l>, i;&tt'J:7n-T*ffl©«^ 
fe*^^4>tc4 Ow t %«TW&»§T#tfc$-fc!-Ti5< t, 

[0 2 2 9] fcfc. H5 6tSl/ft»«B, 7 K 

[0230] mm&i i 4 

K -+ j* a» 7 r -r > tf y k & o , jg/rt * a* > ytg s 

$ £tCffiiSttl#ff|j£ft±T3;t#fC&g&A' 
> ^WSi* $ £ mm \Z 5S«T ff 3 . 
[0 2 3 2] B5 8I1 mi&Mm£®&&m&1R£<D 
>v K S§8S G tf* A* > ^m® n S h IZ £ Z> * + v 



G/h = 0. 5jfi^£teG/h#/J\$<&oT 
*>. BS-t©MS:iti5l:&5. £©&£*>£. A*' 

o. H Je-^{cA*>^mgii5$*i«<T^» 

[0 2 3 3] 05 9fi, 7'J y^^yglgL 

<T*at»*J, *+y7Jt*^£<fc*©fc#oT»J* 
"I^A*>ymffigtt/h^<T#, «E4aO. 5ifi»*»6 

[0 2 3 4] rtie.©«!f*^6, ifc-SSS^r s/:7**fc* 
*T v -fit G/h £ 0 ifijgtcT 3&g©ft V> d 

[0235] mmm 1 5 

*»w©¥«w*8«*s*jS#©A>:7*«itt. gi& 

R»j?**«[HiBSEiiis« ©«a^^ j: q m £■ tc & n 

[0 2 3 6] HI6 0 (a) tt, *&||fi0|K:ff 

g*S«j£#©A->7mffi«jg£^U WjgAv*-* 

Iftf SrfTo7ti: ' m& 0\,Z*-fffii&^7 0^ 
H<H, SttSi^TSoTt), fSffif^BiTl 

BP "5, A>:/m<II©ii5££itS<-r 
SS»J$:[l]ii#E^SS#Jt}tfc-t*-^fc©'T'¥*#:S«fl!l 
©mi^JlS¥i^$$:fti^e<]lC«0fCLTfc, <t«14*^ 

[0 2 3 7] B6 1I4, «lAK»©»SHK»-r*ia 

ESE^Stg©SffiiS$©itH 0 /Hi, S^f^lM ^7 
f sotWIB^^^trcfeWT^-g). H 0 /H>1 
©<b£tt, ±iEbfcJ;-5»3, N f 50 ttB^ffl*^T*«, 
H,/H<l©«^fc*nx«), #l;0. 5<H 0 /H 
< 1 «±©£*te&5gg©fiffite#Tft£5t«T£5„ 
d©fc», H 0 /H=O©t^fe^tcfi?i;TfiffiS14 
^^S-WffiT^S. ffioT, H 0 /HS«K:bfcH/H 

0 = o©<i:#fc, s/»&**e.H6 nc^rts* tra«© 

[0 2 3 8] ft*. **Jfi09Cff*A>7 r *a*l»Afc 

*^se$-[EigSE^sfetc 7 u v zr-^m Lfrm 

S*Jfi#©«*tt€rS[jayW7^Klfc (8 5*C. 8 5 
%. V DD =5V) Tlffi6bfc<i:^5, fi£*©*SSA*> 
7*T- 6 0 m m B37J© tt A/fc* A > ^Jg^LT7'J-> 
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tt. 3 0 0 0 HST«»ttli*»T?»0, -7«f 

[0 2 3 9] ¥29#Sffi£l 4-17X10V 

1Ct->U3>©3. 5 X 1 0-«/!C©ttl 

•^f'^isifcfei, a jvum (-5513 

(30min) ~25t (5m i n) ~150t (30 
min) ~25'C (5m i n) ) &3 0 0 0+M" if Jin 

(1 5 0*C) £ 1 0 0 OHffcTfc, IfitteA, *£©*£« 

[0 2 4 0] n4*©HStt, A>y®ffiSr«fig-r^>A*U 

iS#ni»6nfc. HP -6, KMA-f 7^K«T?tt, 3 0 

"f, iaSit-f i7;US»fC*5l/»Tt>3 0 0 OHSTiS^S 

[0241] *&, ssa«??K«k:*5»r»T"b, mmizm 
m? z> a- u 7 * ^ )i<dw & \tnmzm± t o 

[0 2.4 2] MtC. *5fiWfc«J:*»jfi«:tt*;fc#i*fl:(S 

-fmm^m^-r^ 1 t igs&iSigig«©m<iA v 

F m (C Rt N £ & j£ L, . £ © (* WlC * 2 £MS S teifS 3 

fc , *3s m k:« * a > y s © * 

tt*«*-ra«r*f4, #i¥3 - 1 2 6 4 0 6^ 

[0 2 4 3] E4±©**09 1 ft>&£ffi0<| 1 5 fc* 

V»Tv m&K*Rtf»2&«# + K:#1ftE*Sn;fc& 

■tfca-IREBUfcei*, GSSt ^*7U^f4> &JS©P?tt 

wt%, Owt X&T©»flHeH£#*E«S1i- 

[0 2 4 4] SK, ft$©*»i;t. Il^«WI2 
4 0wt%. BSJt3 Ow t %©$EBft{C&^TSS£#« 



[0 2 4 5] -36f, JBl*JR*tttt#t**fc», 
ttSS*^— tfiJAtfi 5 Mm 
©SSBrtTiS £ © 6 "D 2 *** Z> «^T'0SSiH^SS \Z 
7U ^^-y^HSSrff mffiA-> KSB5©IHia 

A>^*a*S©tf6-3***|gl^Ji*d:0i6 
E»*«©««/ty KBIISJSJIMKU £©gB#T8!iii£ 

#tt, 7 U y-f^yZfm&Zn? i€f©JjnflE7Jfc<fc-5Sf 
*JS^J 1 6 

06 2~06 6S:#Il,T, #5g9!©3SJfi0!l£aK 

gu-rs. 16 211 *^is^jtc«-s^^#:e«©^i© 

H6 3I2. *£ffi0!li;:tt«¥3»ft:£a©$2 

<DMT$>0. 06 4RZt6 5 it, ^MWWZfaZ^mfo 

sb©§2 jgTj & -s frtb comm -is £*-r »f mh 

0 6 6(4, **Sfi^JfC#-5*^#:g«©^3© 

[0246] 062~|1|66 fcfc^T, #fig^# 10 0 
2 0 0li*V-F/^;k 3 0 0«A*> 

■fmm&m, 4ooiii/y7H, 3iou#>f-f> 

^A* «;H, 3 2 0 (4A y -> a 3 3 0li^7 

^l/S^K 3 4 0«Cu^S5§^, 3 5 0IJA>y 
IK, 3 6 0111/y^h, 3 7 Ofi^f^XVX^, 380 
liVXi?;^->, 3 9 Ottia®a*ST$>'g). 

[0 2 4 7] 5fe-f, 064 K*V>T, ^«#:*iF 1 0 0 
±.\z#y?j yif/-\ y K 3 1 OifiMf&Zn* tf>^j > 
^A-> H3 1 0©S|5^?r^ViTA->~>^-->3 >IK 3 2 
0*^^^nT^S^xA-±{C, «AtfCu/Ti* 
tilt LTA V- ^;U2 0 0 ItWl&t*,, (0 6 
4 (a) ) . 

[0 2 4 8] *HT, Uy^hAZ 4 9 0 3 (^\+7. h 
^^A» *Xtf>3-hLTMJ?5 Otfmffll/y7 h 
3 3 0 $r^L. 3g&»C«k»3 2 0 

tn#>f-r>^/l7 K3 1 0J;0t)lja^5Mm/h 
^l/i, 1 0 /im©^ji©MPa5$r^-r-5> (0 6 4 

(b) ) . ifflkyXM3 3 0H Cu/Til820 
0 t 9 0 0 *j»©fi5«i^i?&*UT^-5. 

[0 2 4 9] I5LT^>f-f >^A->y K3 1 0 tC*fJ^ 
-T5g|$#©#>7M >^A"-> Kit)%/jN$WftTl/y 
X h 3 3 Oj&fMPSnTl^tfxA— Sg^2 5 0 
g/1, BlEtt (JtSl. 8 4) 5 0 g/liJ»6a5»« 
CSISbT, ?S^JS2 SICT^WT i /Cu5r|»®t 
U ia5$£iS^K€iaa<i:b, ««E«flE5A/dm* BJjn 
UTli^^t'MJfL^^ 6.^*3 5/im*5/*T*. 

[0 2 5 0] ^HW*;*«*4XX4 Og/K Jg 1 
XX3 5g/l, «44g/l. iiBS^r7S?4 0 g/ 
1, 5t:r7^25g/l, "*73. Og/1^6S5g 



4 0%7>X&mmtl,TW,ffi®m3. 2 A/dm* EPft] 
LT?8igg2 5tTi-?>*l:l«iL^^Pb/Sn = 
4 0/6 0^Ml 5tfmI^7W (064 

(c) ) . 

[0 2 5 1] 2«&©S!KtfP b/S n-&&£t#>^ 

AZ-4 9 0 3$-7-tN>tJ;0l^*-r-5 = (06 4 

(d) ) . 

CO 2 5 2] »>TCu/T i ±fc3fcB««*«#J5fc;£*i 
2 14E (^Xhyt/O) ©*££lEg£fTo7titag 

LT*30, /O^ilTl 0 /zm©J9£, 

7^j££nTl^&lA#y- K*^;US|5#T5 5 W m©J* 
£T'$>-z>fz. (16 4 (e) ) „ 
[0 2 5 3] 0 ymit) feBgP^tt^ 

2 Mm^ft,s- jg^l 4 /tmOUPA^-^SttS^ 

^^Tx^^sfificfit^tifei, (m 

6 4 ( f ) ) . «3ttt«3tex*JU*- 2 0 0 0 m J T?ff 
iMl 5 OtWiA-^7 hT'l/- h±W 

[0 2 5 4] K±O*&ie*ff3CiK:«}:0, E6 3 

(06 5 (a) ) . 
[0 2 5 5] jgBS®!T> ; E-^A/te^/X^ 
/-M^SSg^TCu^I^^/m EDT 
A. T> ; &-T, jM^-ft;**7K^e^.5^ffiTT i £x 

■feh>T»*-r* (H6 5 (b) ) . :©«l;iyf> 
[0 2 5 6] ^^-C, &»©ftffiT<fe-5A-;75 5-£ 

t^r-rs^T 1 — i?±fcfiij#sn, Pb/sn = 4o/6 

ortr^jn^^nTti-s (H6 5 (c) ) . 
[0257] it, ^mft^yytmrntfimMzntz 

-5X5^— v f ti^i;?ga2 8 ot;»c$^#H^*T'ini^ 
u rt>7iz&i$.2nT^z>j\>ifzmj&z-£z ) z\£\z 

-5. ^©<t#, >*U7**;k*ffii , ttfcmj6£jR©_h 
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«B!J&&R©ttje#fc^fc;*&S!»;:fc5 (0 6 5 
(d) ) . 

[0258] M±mwLfz&m&m$ : m-?Z'yx./\-<D 
[0259] nyrfmrn-^mi o ^m*. ^t^yi o 

/imlcMTSl'^ hfi±g|51 5 jim, TlfPll/im 
©JBtttfcD, l7f>^Lt*V-K^^Mll w 

m<DVV7. H^ffltiTXu/^>^bfe*-&©*y-K^ 
^H8(imid, v~?2 xtm(Citt55bTX<y^>^ 
«SttJIHl«k:iRl±U;fc. 
[0 2 6 0] HfC, l/xX^fflHSW, SgjS&JKtf 

7^2/imt?*ot. ^?)fC^*ODfe«TttX<>^>^ 

mzXyT-yy-ZtlT^tz. 
[0 2 6 1 ] ££, H±0«ftJS*j|jHT/t>^I 

Sl/TBSyH7Xa» (8 5t, 8 5%. V„=5 

v) &mt&i>tztz\*>* <tt 

[0 2 6 2] J5Wift:mi4~17X10V 
< CtvUr3>©3. 5 X 1 0-«/ , C©ttlffiJR*aHRft 
^S&4FR-4*«±fcH6 2fc*-r»St#|j6T7'J 
7^f-7^gL^I, fi*-9-f^JHt« (-5 5-C 

(30min) ~2 5*0 (5min) ~1 5 0"C (30 
min) ~ 2 5 *C ( 5 m i n ) ) ^3 0 0 0 1M 9 Jiff 

[0 2 6 3 ] $&, ^ , )T*?)i^mi 2 z<ihmi&&m 
©±«tj-ffiL, «tDt>^:#< LT7U yff-y-fmm-r 

[0 2 6 4] dWif-^fc. A'iJ7^^;i'ffll7?>/fi 
^Tt>3 0 0 0H*TV<^|/-->3>(c^ H t- -S^A 

tt*4L**>-3fc. set, aari*-f^;utti»sffofc* 
[0 2 6 5] **jfi09fc*nTtt. ±mo)^oizmm^. 
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¥fffl¥- 7-211722 



u, Pb/SnKK£$n.5t>©-S?teft<, In, S 

b R t>*x »/ ^ > fc o v» t t> mm Tl^iS^J fc: safe U 

[0 2 6 6] **M0SK:«kntf, «j£©Sfr*A>:/£ 

A*>J7.**;WiS«£9 0° *S&CD£&£*rLT^5fc 
[0 2 6 7] £fc. A*>^ , mffi^S±tC^^n^)Uv 

ft. M»f4/"«>y«*©ffiB*-rfii«$n*. ^ 

€>tc-€-roi/vx hlglttftfcA^ywa&Jl^Sttib^-f 

[0268] ^^f/j|?3?oa»e3&tfei;*»fifc-r*w^ 

#*<&*&ft3fe#lc*3fca«jf|fc£.5. 3 A> 

fl-Kfi^fcft. #ft&fts*3tx*ji^-©i*iniH:A> 

-5. 

[0 2 6 9] t£oT, iSftCl/^ hK«A*>y«S 

^«a*« a! t ^-r < & o x y > ^ tc 

[0 2 7 0] S 5K/0^«i4««)* V - H^i'^i: 

ft. Mffltz*\ y?Wlft&tim&<x.y7>if'V&&. 
[0 2 7 1 ] B§C;*-y*£/B^T:kJl£*i 

ttiLte^TU^X h^J5K^n-5fcft. x-y^>^fcj; 
[0 2 7 2] fi£oT, 3(7*^47 Mt JEM* SWT -5 AO 

[0273] ^%m\t±.m^mm^m^n^h 



[0 2 7 4] #J;U£. ±^03*ififi»J4'Ttt*4^O*r 

«t. nft6©;t>7 r «a3j*ra-o**#s«icsffi*n 

aw g tc -o ^ t ttM e, £ n § t> <n t 

[0 2 7 5] 

Z> Z t K <£ 0 , £IR&Mk:ttr&S«iBaftS'h3 < & 

A>y«artc»^***<s»e***»fii»e*f*«*E 
[0276] sfc, ^>y«at««-r*«3i/'?5^- 

1 2 > 1 , > 1 3 *fcfct 1 2 > 1 3 > 1 , 

<h. »K^JSO<g'tS*^>5 s -)' >^A-> FOflS^SsJ: 
9 JBl^«»"*«»g|**oa7j-ftJ:r)'b/h$ 

^7tft. Ai/^makzas-ra^s/hs t*» 
a!**, stc^fe, ^oA^ymatt^/i^^-^cD i 

otUTmi ^JSS¥C737X-^^ hit£0. 0 1~200 
[0 2 7 7] a«r-6ffitt*S***«^U*:^*^tt. A* 

sr>'A*>y*a4 i t»B-r t/hs <ts:i 
[0 2 7 8] iBts-ramio^sp^ffifiE-ra^ 

l^P^^t. ^*4 0wt%EtT. IM30wt 

4 Ow t %UAT©b?^. 3 0wt%JWT©teH. 
1 Ow t XfiilTOtt**^**"*^^^^^^!!*. 

[0279] z.<Dmwfot>(Dmmt, »jsjc-r*A>^« 
aromffltt*^^#ffiLfcA'>^maiijgA5^-^cD 

igtbfc^Tfc, A>y«a±#tbT3aaf*** 
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[0 2 8 0] ifc, «3f£-5£©jg 



JgtiW COTC^Sr^a^ -g-fc njg-g. bT/h £ 
[0 2 8 1 ] M(C, *»«lcj:ntf, 7'Jy^7 p * 

[0 2 8 2] £&, 3»eW**«KV»JBlO*«SA>7 p 

[0283] st, ft 1 <D&mm ©»ttj&»js»#»tt*# 

LT, A^T'mgW^^^a^Kih-f^Ci^m*, 
ti^TSfiB^(0^S$:8 0° ~9 0° roteBtc&JtL/t 

[0284] s*:. rt>7n.®'t><Dmi<D&mmiimv& 

teft 1 &JIf¥©JSIB£«-5^ 2 J; 0 &&g;WgH 

^fc^^TA*>7 p ®ffi*i«3gSn.5tl/i5KS&«¥ft-r 

7 U y y^-y ^SLfcA->y||®»fiS^^«^tat*{l 

ffii&K8£lilttEI*££0)lBNtt#- 
fc»j£#ffiV»&*£E«^4i:£K:«fc0, <t£ttti:ffti> 

T[6]±T-5. 

[0 2 8 5] WaEBimW^S+^tUTA^^ 
&g, OtJ*SA>^'«*-Cfa«IIW«»fcfi^T*t)/jN 



a- > -?m rnvrnm °im \z& s . 

[0 2 8 6] C©S5l£JB*tt, zH>x-C >tf/1y K\f" 
ThfcfttfUTiSO. httttO. 0 1~2 0 0© 

[0 2 8 7] MIC, *369lT?tt, £1&JR#£|eI 



[0288] jgc^fc, eist ssg 1 <D&mm<i'\zj%m 

4 0wt%RT, fifeM £3 Ow t %UTftWl£l£fr!M'& 

Tffi^73$r?C»fC^fnT#, i?8I&/»CDiiJf?8£l5&.li:T 

[0 2 8 9] S§ 1 ©^SSO^HtEtastlS^ 

2©^ISl;'M< tt)M4 0w t %UTs %f 3 0 
w t %«T, 1 0 w t %^Tm^1*n;^ it 

3l3il6*«rJEIS**K:aSlT*, ilO^IStSSL 
[0 2 9 0] K±IB«UfcA>^ , mStt3fi€r*-r-5^ 

[0 2 9 1 ] fcl, *^!^(Cj;n«, ^«ft:gB&^ 

[01] *9B^«)flSl(9XlfiMlCffi-5¥«^&| 

[0 2] *^B^©m2CDHig^Jlc#^^^#:ei 

[03] *%w<Dm3<nmmm\zi&z>¥m&mi 

i&fa&jjilr ^rffi0 o 



E«4 



04] #IPJ3<DlS4©HM#IK&.5¥@#:g1 
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[05] *mwv>m i <D^mm\z&z>¥m&me.$:7n? 



[@6] *%w<nwi2(DmMm\z%&¥mw&m.*7F.-t 

[0 7] *^B^com3<0*i|^Jt''»-5¥^#:^M<&^T 



[0 8] *%H<a£4 0£ffi0ICffiS¥WttgB&3;r 

lfrE0. 

[0 9] *^Bj«m5©nss0ij(c^-s^#sa&*-r 



[010] *%HOflU0%;ffiOTl;:ffiS¥*#&B&;rc 

[0ii] *fSWo-H;ag«»|:«*#J»#(ftBo«jfix 

fI£^fBlr®0„ 

[012] *«WO-*Jfi«Kfl**¥l»#:««©«JfiI 
*§£*-fH»rS0. 

[013] *»M©*J»#«B©S***8iEH-r*«rtt 

0. 

[014] *3^0¥>v#:gB<z)&«£tKH-f«tttt 

0o 

[015] *%w<D¥mfemm<Dm&*mw-fz>m i & 
0. 

[0i6] *»w©i|iw#s««osi**ittwr*«ftt 



0 17] *%9J®¥Wt&S0>&«£KH?'«ttttia 

018] *5ew.ffl i i i #flE««<os»**ittwr*wtt 



[019] *ftH0¥W#£B0&X£tt>3i3-r*ttttH 

[02 0] *»^©i|£l»#SB©SS**WW«-*»ttia 
2 1 ] *%H0¥*#gB®&££tKin-t*ttttl3 



[02 2] *%H0tt0£i60!!k:ffi-&¥W* 

3a#<Z>MigXfi£^T»f®0. 
[02 3] *^BJ©{til©JI^J(C^5>^*SB*g1« 

[0 2 4] *3gH®tt0&ffiffllCffiS¥**£B$&lft 
ii#<Z>S!jgXfi£^Tf{f®0o 

[02 5] *%H0!>ft0£ffiOTk:ffiS3MffttgB&&tt 
ig#<7)§SigX@£7K-f»rffi0. 

[02 6] *9&gi0ft®£tt^K:ffiS¥*tt&B£&Ht 

[02 7] *^Bj©ffiro^^!|t«^^##:Se^iH« 
[02 8] *liBJ©M0^gfi^jt^a*5©ftgH*S1t 
[02 9] *fgBjcoffi©^SE^Jtc«S¥*#S«Sg« 

[03 0] *9EH<P^0££0yk:{KS¥*#&B£g£fli 

ig#©ffi!jtlg£^-ri$ffffi0. 

[03i] *mw<Dm5comwnz&2>¥m&mw.mm 



[03 2] *^BJCD^6(Dj||£fUfc^-5^##:gBj|g 
[03 3] *5BH0ft7®£;[&ffll;:ff«¥W$&B$& 

«j£#£^T»r®0. 

[03 4] *$^<Bffi8 0$;[igffl£ftS¥*tt&B%& 
[03 5] *%H®fl&®£ffiMk:ffiS¥*#£B&£Mft 

jfi#:oSjixs^^-rwB0. 

[03 6] *3^CDffi0£ttffl£ffi&¥8#:£B££tt 

5I#:<Z)$?jgX§$:^-f|$>rffi0. 
[03 7] *%BJ©^9roHJS0!|(c#5¥®#:gBIIS 

[03 8] xmrnom, i o <Dmmm\z%z>¥m#m9.^ 
[039] *mw<Dmi KDmffiMiz&z^mtemw^ 
[040] *mw<Dmi 2(DmM&iiz%z¥m»mw.m 

[04 1] 3Wmfi^JfC^S¥5B{*:gfi* 

[04 2] *5g9JQ¥*#&B&&MifKt®a*&ji%'r 

4*140. 

[04 3] 2MBn0¥*ttgB&£tt£#®3Ml&7i%-r 

4*140. 

[04 4] **BH®¥>ft#&B$gttjfi#®aj|t&;K-r 

4*140. 

[04 5] *9BH0¥«tt&B$&#!&#®a&£^-r 

4*140. 

[04 6] *%9I0¥aM*&B$£tt&#a&&&;i*-r 

4*140. 

[04 7] *^Bjro¥##:gBIIS«B#:©«lS2rjK-r 
4*140. 

[04 8] *%93ro¥ttftgB$&Kjfttt0&&£^-r 

4*140. 

[04 9] *%no¥*tt£B$gffijfi#:<?>$S£3*-r 

4*140. 

[05 0] *^BJtD¥^SBHS«igff<75Sftm^^t- 
4*140. 

[05 1] *%910¥*tt£Blt&fft&#®$&£K? 

4*140. 

[05 2] *5gBJ(D#ag^:gBIIS«iifr<7)?im^S-r 
4*140. 

[05 3] *%na¥*ttgB£&mj&#a&$£;ivr 

4*140. 

[05 4] *%«0¥«#SB^£«ti§#o3»JR$^-r 

4*140. 

[05 5] *RH®¥tt#&B$&#t&#0$j|t£^-*- 

4*140. 

[05 6] *R9!®¥£tt&B$&ttifi#<Z>ft&£;K-r 



* 
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[057] #§gBJ(D¥##:= 
4*tt0. 

[05 8] *f£W<D¥mm 
#tt0. 

[05 9] **WO**#s 
&tt0. 

[06 0] ^m<D^mm 

[06 1] 



[0 6 2] *s^ote®&fiOT£ffi&¥«#&B&;K-r 

wffi0„ 

[06 3] ^m<Dm(D^mmz%^^m^mm^7jk-r 

[0 6 4] *^H^coffi©HSS^j{c:^^^^#gMcDSSiS 

[06 5] *9&9i<Di&<D&mM£.toz i tmft&m&mT 

mmm. 

[06 6] *%m<Dm<DmM®\\zfcz>¥m-wmw.*m-T 



[06 7] i£m&ffi\z%z¥mft&w*m-tmffim. 

[06 8] &&&.QHZtt&¥m#&n&niTmmBl. 

[06 9] '&m&m\zifc%¥mft&m&^-fmmm< 



[070] tit&&.i/B£.to&¥mtomm*jiitmwB. 

[07 1] fie*SWJC^^¥^#:SM^*T»rM0. 
[07 2] &$&ffi£tit«¥*tt£B£q%TKffiH. 

[07 3] ^*S^tC«^>^#ft:gmS-^-r»rM0. 

<h^C-5»^Sv 7"-fg2<E>&JX 

-y^-i/yx h*fcttieis§gB^*«offiatt, i o 
■■■mm&m&fiLoimmnm&m. i i--iHj8SB2^sfiw 

WJJ^^Jk 1 2-#J»«:5 : -^7'tI5]SSi3i^SS 
©BHM***f*»JIB, 2 1 -f »#gi, 2 2-*V 
-h***;k 2 3- ■•^•y + lx^ K 2 4-A>-?W& 

2 7 - yN*>^ff^yt^— >, 2 8 -#57.V*^ 2 9 

#*->8M§> 3 1 — Mfg, 3 2-@»E*/ti'->, 3 
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